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EnercY WavEs

HVAC: ‘V’
»
very sysiems-
buili home
needs an ef-

fective  wventilation
syatem. Mosi hames
don't  have one.
Here's o staming
point.

Wou meed a oom-
plete package when
pursuing the systems approach w de-
sigmng and bailding heahhy, comfon-
able, durahle, energy effecient and envi
ronmentally responsible homes. The es.
seitialy wchiede combaiction h:iﬁrl:..'.
moisture managemaent, good thermal
performance of the shell, and whole-
house mechanical ventilation. Unfortu-
makely, most new homes don’t come
with that lust essential,

A properly designed and installed
whole-howse ventilution system  pro-
vides fresh i, filters and mixes the air,
then distributes that pir around the
howse. all with minimal maintenance.
Several systems readily available today
range in price from 5200 to 52,0060 in-
stalbed.

Moemal nodsy bath Fans don't gualify,
as they're cypically run such a small
fraction of the day that the air-exchange
they achieve is insignificant, Most Col-
orado homes don't even have a kirchen
exlimust Fan, 1T homeowners don’l wash
out the grease traps in therr kitchen re-
circulating range  hoods, the crud
trigpped up there might eventually qual-
ity a5 0 toxie min-dump

Building science expens indicate tha
first-cost may nid be the major barrier to
lack of effective mechanical ventilation
in the residentinl sector today, They cite
the sbsence of good understanding of
the entire issue.

“1 don't think the public really knows
much whoui ventilation and iheir op-
tions,” says John Bower. author of Un-
derstanding Yentilation and president of
the Health House Institwte, “They rely
on builders, and most builders haven®
offered much, Until builders nalk abou
i, ventalatbon syalens will remain e

Steve Andnows

|::lb..'|.']:-'|i|.rn. As lime 0L 00 andd ventila-
mon evedves, |.'u.'-::-:|:|||: will be w:ll‘ing o
pay more for ventilation, In recent sur-
veys, when people are asked aboul

stands for ‘Ventilation’

healthier bouses, they say they would be
willing o pay between 51-52K for a
g ventilathon system.”

Today in Coloraka, emtry-level whole-
howse  ventilation  systems, costing
a fraction of that figure, are being
installed by o handful of large produc-
hoa banlders meluding Engle Homes,
MeStain  Enterprises,  Centex/Fort
Crrllins snd Crakwood Homes of Denver.
Opting for o well-thought-out system
provides their buyers with better quality
air, The builders themselves then garner
a sales edpe and some linbality prodec-
Lo,

Changing current practice

Mark LaLiberte, building science
truiner and materials supplier (Shelter
Supplyv: Minneapolis). stresses a coun-
terintuitive angle: “The only way to gel
proper relative humidity and good in-
door-air quality stars with tightening up

For o ot of buibders, first tightening
upr 2 howse and then mechanically venti-
laing 0 s wacky, Why not just let the
necessary fresh air enter through natural
lenkage, then equip the house with a few
bath funs and a small Kitchen fan and
call it pood?

Trouble 15, natural beakage is uncon-
trollable and wnpredictable. During
sone months homeowners will get (oo
much weather-driven air exchanges and
on many days they won't get any. Rarely
does natural leakage “disiribute’ the in-
filirating owtdoor air evenly around the
home. As several buoilding sciemce re-
searchers aptly pa i when talking with
homeowners about fresh air in ther
homes: “Are you feeling lucky woday™

Most bath fans are 50 noisy they're
only used o mask oul sounds Trom the
toiber, Typically they pet wrmed off oo
sidn [0 ek haus any hlj:lliﬁ-:,::ull waler

g ENEMD K pags B

the shell.”

E-Star budlders go the extra mile to constnac
hcamees with enengy-efficient featunes ke extm
imsudation, better windaws, of bl gher efficiency
furmaces. Bt their home buyers ane getti
e than they may even knos: Bnengy-at
e raise mangage qualifying ratics and

Call orvisit cur welb site today,
-E00-8T7-5450 » 305-Z37-THE0 * warw.g-Star.com

(Houses, that is)

provide buyers with greater purchasing
poenr, A E-51a7 buslder puls oustamers ina
hose with kwer monthly wtility bills, Tewer
drafts of cold spats, and ore that i quister,
mre duralie ard Better for our enviranment.
In's & sertber way to build,

—_

ey == iy

E-Star;
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vapor in the air during or afler bathing,

But change is coming, Buibding codes
mn three siates u|r-|,::|d:,' r.,:n;l_uin: while-
house mechameal ventilatson, L}urmg
[l {‘:II'|_:|- | ELUNES 'lu"f'u'-.lunglnn wis the
firsl to mandate fresh air systems. Min-
nesoti followed in 1998 and Vermont's
reduuiremient kicked in last year.

Upgroded codes pren’t the only driving
force here. Eventually, scary mold stories
will have an impact on homebuyer pecep-
tivity to paying for ventilation,

How much ventilation?

ASHRAE has proposed o residential
ventilation standard (62.2F) that could
be released by the summer of 2005 or
oo thereafter. In ils cument itersion.
62 2P wenld require a Colordo bailder
i install a whole-howse ventilation sys-
tem plus exhavst fans wath sownd limis
(some maximums] in kichens and all
baths. And where aandard, :|Ina1'-.r.||'he:ri-
cally wented water heaters are installel
within the conditioned space, 1 would
require Backdrait testing 1o assure sale
OReriinn,

The Gemini Group, Inc,
farmerly Lalolla Group
Hichael Jolie, Sales Rep.

Members who bring
I new members in 3 consecutive months
will receive a:

TP vmlal

o i e il O
i i T cpzieg

The latest iteration of 62.2F specifies
that home ventilation syspens showld be
sized o supply 7.5 cim per bedroom
plus 01 efm per square foot of cond
fioned space. For a four-bedroom,

$1 0“ gift certificate to

Kenarssance Aveda {5{};:: & Salon

for your choice of spa or salon senice
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2000sgquane-fool lome, that translaies
inder 50 cfim,

High-performance-home  programs
like Engineered for Life ond Environ-
ments for Living have a simpler formula
that gives roughly the same answer: 20
¢ for the first bedreom and 10 cfm for
cach additional bedroom. For the four-
bedroom leome, the math sull calls for
50 efm of fresh air.

[ndbospr-air quality fesearchers tend o
favor comtinuously operaling syslems,
Focld consultants lean more tosasand what
wiorks on a cost-cffectiveness basas for
their clients, In either case, the objective
i5 o chminate [""j“'.‘-' '5 pn:-l!nml:u;,:ull ee
liance on “sccidental vemtilstion” re-
placing it with controlled ventilation.

With all thres of the genenc ventila-
ton optons described below, you still
el o mstall o dedicoted kitchen ex-
himst fan to exhowst odors and waler
vipor plus any combastion gases.

Entry-level ventilation

The central-fan-integrated approach
(Fig. 17 is a low-gost, whole-house ven-
tilation option installed in production
homes built to the US, Depl. of Energy's
Building Amenca program standards,
Fresh air is ducted — typically through
o f-inch duct with two in-line dampers
— o the retum-uir side of the fumace or
central air system. When ihe Mower op-
erates, it draws in o percenage of air
from the outdosrs; the amount is pre-set

mee ENERGY page 10
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by the HVAC technician adjusiing a
manual damper, The outside air mixes
with home's retum air, funs theough the
central filter and gets distributed via the
cenral ductwork.

When the system's central fan hasn't
operated during mild weather, a special
controller — the AirCycler — autogmati-
cally mms the fam on, Acconding o
Armin Rudd, inventor of the conproller
and consultant to large production
banlders wough Buailding Science Corp,
{Westfard, Mass. ), here in Colorado the
maximum “oulside air fraction” — the
amounl of outside air drawn into the
sy e shiould be between 7 percent
{in our population centers and 5 percent
(in the mouniains),

Rudd reports that the desired run tims
for the ventilaton system iz about 10
minuics every half-hour whenever the
home is occupsed and windows aren’t
open. When the system 130" moving air,
ihe AirCycler closes a molorized

damper in the fresheair duct. This pre-
vents pooling of unmixed cold air within
the return air system that might other-

WISE CluSE WATAnLY |'u'-|:l'|‘!l|k."l'|1.1 with heat
exchangers in furnaces

A major comfor benefit of the sysicm
is & smoedhing out of rooem-1o-Foom
temperature  differences. On sunny
winter days, homes with spuwih-facing
windows can develop cold pones along
the morth ssde if the thermostar hasn't
called for heat, But since the AirCyvcler
will draw and mix air from all rooms
when it periodically brings in fresh
@ir, even lemperafures are  easier
io achieve, When combined with
a super-cificient building shell, s
comfom  benefit  helped  entry-level
builder Amistic Homes {Albogueengus,
M., provide a comfort guarantes 1o all
their buyers.

To date, Building America bulders
have mstalled rooaghly 15000 of these
ventilation sysiems nalionwide. Accord-
ing 1 LaLibene, an HVAC dealer’s cost
of materials (or the system run roughly
%125 for the controller, a d-inch motor-
ized domper, plus the additional duct-
work, adjusable damper, vent cap and
wiring, Once HVAC installers ane famil-

Tte S

wr with the aystem’s featires, installed
costs should run assund S200. Same
code jurisdictions allow ihe AiwrCycler
system to reduce combustion air re-
quirements by one combustion air duct,
which offseiz some af the ventilation
sysiem’s Costs

Exhaust-only ventilation

A second ventilaton uppnm:h WsEs A
quict central exhaust fan and dedicated
small dectks o extract ar from several
rocams simultanesusly, This approach re-
places all of a home's typical bath fans,
which helps meduce system  costs.
Mounted in oa remote location such as
the attic, & product like an American
Aldes or Panssomie Ffan can barely be
heard when iUs functioning.

Depending on home size, fan sire and
the amount of dectwork present, the fan
can b2 sct to function either continu-
ously of intermittently. Install an over-
pide switch so the fan can be shot off
when the building is unoccupied. Dar-

see ENERGY page 33
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Fhe Arrt ':L'J'ﬂr'r eontrodler n-.q'ul'u:.rl'f.\' vennibation e

MEFRRses corfor,

ing showers and bathing, the Akdes fan’s
airflow rate can be boosted for more ef-
fective ventilation of water vapor, Costs
for these systems vary with festures and
mamber of small discts; a typical range
weonabid hee SO0 10 51,000,

One dissdvantage of the exhousi-
only system: the incoming “fresh wir”
comes from uncontrolled locations, 1F
that air enters from a crawl space or
attached garage, it is probably bringing
polluianis with it. The exhaust systiems
will also conmtribuie & slight  amount
of megative pressure o the home —
never @ good idea if the home has an
mmosphercally  wvented combustion
appliance (the wypical water heater)
within the conditioned space. Exhaust-
only systems are most appropriate when
hiomses have detsched BAFAREs, B0 crawl
spoces (or meticulously sealed crawl
spacesy and sealed or powers-vened
combustion appliances,

Ventilation with energy

Wentilation systems with beat recov-
ery cost substantially more — up 1o
$2.000 installed. The amount depends
primarily on whether a dedicated duct-
work system 15 regquired, such as in a
home with hydronic heating, or whether
the home's hesting and cooling duct-
wiork can pronvichs a b,

Heat recovery vemdilators (HREY ) use
a heat exchanger core (o condition fresh
air drawn in from the ovidoors, On the
average Jonuary evening in Denver, 16
degree outdoor air s warmed up 1o
about 55 degrees by air being exhavsted

on alicrnating sides of the
heat exchanger’s plates.

To reduce an HRY sys-
tem's  ductwork  cosis,
Building Science Corp, nec-
ommends taking exhaust
wir from the master bed-
reemy and supplying ihe
fresh air imo the home's
ceniral area. When the ther-
meosiat calls for heating or
cooling, the cenirally sup-
plied fresh air is drawn inio
the home's conventicnal
ductwork and circulamed o
all rooms. During  mild
wieather, an AirCyeler con-
troller (no duct 1o the out-
side needed this time) uns
Just 10 minues an howr o help circulae
the HRV's fresh air throughout ihe
home,

A relatively new product entry called
the Guardian Plus, sold by Broan-Mu-
Tome, has rused the bar for the HRY
|'":I"“r."" Priced the same as a stamlard
HRY, the Guardian Pluz combines

energy recovery ventilatson with High
Efficiency Particulate Air filtration
[HEPA)., Quotes from distributors i
Minneapolis and Denver indecate the
Guardian Flus costs a dealer up to 3600
The typical cost of installation will vary
from twice to three times this anwouwni,
depending on the amount of dedicated
ductwork,

(Duering the first cold snap this fall, a
couple of buyers with AirCyclers con-
trivlling their fresh air systems have
complained about cool air flow during
fresh-air eyeles whem heating isnt
required. That may increase the demand
for affosdable HRY opticns. )

Power draw

Will munning ventilation syslems in-
crease ebectric bills? Compared to mwost
hiomies that just ren heating and air con-
ditiening systems, the increase could be
550 a year. But in some cascs, they
break even.

Righi now, the HVAC industry often

e ENERGY page 37
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recommends that blowers be run on low
spead 247 — nod a poasd sdea wath an
inefficient blower. A 1000 ¢fm conven-
tional blower motor operated at low
speed consumes about 280 wails of
power, and A wails at high speed.

Installing a power-saving ECM mator
cuts encrgy consumption by roughly
75 percent, but adds 5400 or 5o to the
purchase price. Most builders won't go
that route, Bur Building Science Conp.
says running a conventional blower
continuously at low speed uses mose
energy than running the system at
higher speeds 20 minutes per hour 1o
baah carculate house air as well as bring
in fresh air,

Rudd has field data indicating that the
combination of a continugusly operat-
ing 91 wait HEV plus 100 minutes of
extra operation by the central ar system
blower will cost roughly 575 yvear, But
that combination system would vse less
electricity than running the ceniral
blower 100 percent of the me cithar ol
high or low speed (3310 and 5240 re-
spectively, with average heatingfcooling
operation ),

Bottom-ling concern

Ower the past few vears, performance
analysis of heating and ar conditioning
systems in Colorsdo indicate o rash of
problems: oversized cquipment, lick of
calculations  supporting  ductwork  de-
sign, poorly installed  dectwaork, im-
proper mirflows, ete. The byword: vou
2ed what you inspect, not what you ex-
peet.

Similarly, recent siudics of ventilation
system operation in Wisconsin  and
Canmda indicate that systems need o ba
installed by people who are also capable
of testing the systems as insialled o as-
sure they function as intended, Builders
nesl both good performance-based
specs and some on-site testing 1o assune
they get what they pay for.

Steve Andrews o with belalers
forr E-Star Coloredn and writes on
energy  feines  (sbondrews@arner ),
E-Strr, al 303297 F47F  (www,es
staccoml, is o monprefil home energy
raling systesn that works with both new
entd exisiing Irownes sfafewide, A version
of this story first appeared in the
Nevembver ixsiwe of Professional Builder
magazine, B






